Introduction
Soybean (Glycine max (L.) Merr) is the most important grain legume of the world and a new prospective crop for Bangladesh. Soybean seed contains 40-45% protein, 20-22% oil, 20-26% carbohydrate and a high amount of Ca, P and vitamins (Rahman et al., 2011) . Soybean oil is cholesterol free and is very popular as cooking oil over the world. Soybean protein contains essential amino acid in desired quantity. Hence, it is regarded as a well balanced protein food. Therefore, soybean has huge potential as healthy food. The grains of soybean can be used for making soyamilk, tofu and many other food products for human consumption and feed for animals.
The climatic and the edaphic conditions of Bangladesh are favorable for soybean production. Soybean can be cultivated throughout the year in Bangladesh. The yield of this crop is very low in this country compared to other soybean growing countries. Among the different reasons for low yield, the inadequate supply of quality seed is the most important one. The improper agronomic management, such as, sowing at wrong time may be a cause for this problem. It has been reported that the environment that helps production of good crop also helps producing good quality seed . The field environment at which the crop is grown and also seeds are harvested regulates the quality of seeds. Although
The Agriculturists 11 (1): 67-75 (2013) ISSN 2304-7321 (Online), ISSN 1729-5211 (Print) A Scientific Journal of Krishi Foundation Indexed Journal information on the effect of sowing time on yield of soybean cultivars is available , the report on the effect of sowing time on seed germination and vigour is scarce in Bangladesh. Therefore, the present research work was undertaken with a view to investigate the effect of sowing dates on germination, vigour and field performance of soybean seed. AEZ-9' (UNDP and FAO, 1988) . The trial site was a medium high land having welldrained silty loam soil with pH 6.8. The soil contained 1.50% organic matter, 0.073% total nitrogen, 12.0 ppm phosphorus, 9.5 ppm sulphur, 0.47 ppm zinc and 0.18% potassium. The soil test result revealed that the amount of P, K, S and Zn were relatively higher in Kharif-II season than those in Rabi season. Data on germination and vigour of seed were recorded before and after storing. The field emergence of seed after storage was also recorded. The procedure of tests for germination, vigour and field emergence are stated below.
Materials and Methods

Experimental site, sowing and design
Data Collection and Analysis
Seed germination
Germination of seed was assessed at the beginning and also at 9 months after storing using modified paper folding method (ISTA, 1999) . In this method, four replicates of 50 seeds were used. Fifty seeds randomly taken from the seed lot were placed on a double layer of moistened 23 cm × 23 cm (Bashundhara kitchen towel) germination paper. After placing the seeds, another layer of moistened paper was placed on the top of the seeds. Then the paper was carefully folded into a roll and the four rolls were placed in a plastic bag to prevent moisture loss during germination. Eight bags were kept upright in a 25 cm high of plastic container and were placed into the germination chamber. After 8 days, seedlings were evaluated for germination capacity and categorized into normal seedlings, abnormal seedlings and dead seeds, respectively.
Seed vigour
Seed vigour index was estimated following the techniques recommended by ISTA (Hampton and TeKrony, 1995) . In this method four replicates of 50 seeds were placed on each petridish lined with two layer of moistened germination paper. The number of seedling (2 cm radicle length), germinated at each day up to 8 days after setting the test, was recorded regularly. The vigour index was calculated as:
Number of seedling at first count
Field emergence
At the end of storage period, field emergence (%) of seed of each lot was evaluated by sowing 100 seeds in three replications in the well prepared field.
The collected data were statistically analyzed and differences among the treatment means were adjudged by Duncan's Multiple range Test with the help of a computer based statistical package program MSTAT-C.
Results and Discussion
Germination
Sowing date had significant influence on germination (%) of soybean seed at the beginning and end of storage (Table 2) . However, at the end of storage, cultivar BS-5 gave the lowest (13%) vigour index when the crop sown on 23 January, which was at par by same cultivar with 12 February sowing.
In Kharif-II 2005 season, the interaction of sowing date and cultivar showed that both at the beginning and end of storage, cultivar G-2 sown on 23 September gave the highest vigour index of 48.98 and 48.42, respectively. The seed of cultivar G-2 from 3 September, 14 August and cultivar PB-1 from 23 September exhibited similar vigour index to that obtained from cultivar G-2 from 23 September sowing. The lowest vigour index both at the beginning and end of the storage was observed for seed of cultivar BS-5 from 3 September sowing (Table  2) . Similar result was also found for the other two cultivars. Thus, the present study confirmed that the crop environment that gives higher seed yield also produces seed lot with high germination and vigour index (Rahman et al., 2004) . Variation in seed germination and vigour due to variation in sowing date has also been reported by previous workers (Adam et al., 1989; Rahman et al., 2005; TeKrony et al., 1997) . The variation in seed germination and vigour comes from the environmental conditions that the crop experiences during the seed development and maturation (Dornbos, 1995) . Adam et al. (1989) reported that early sowing was associated with high yield and quality than late sowing in Ohio, USA. The higher seed quality of high yield crops in sowing date trial may be supported by Dornbos (1995) who found a high correlation of germination with seed size having higher germination with the larger seeds. Thus, the higher individual seed weight might have been related to higher germination of the crop . The germination and vigour index of seed decreased with delay in sowing in both the rabi seasons.
70
Rahman et al. /The Agriculturists 11(1): 67-75 (2013)
Conclusions
Germination and vigour of soybean seed is influenced by the cultivar and their time of sowing. Among the three varieties, cultivar G-2 showed higher germination and vigour than cultivar PB-1 or BS-5 during both rabi and kharif seasons. November and December sowing produced seeds with higher germination and vigour for all the cultivars in Rabi season. On the other hand, September sowing produced seeds with high germination and vigour during Kharif
